This paper presents the algorithm which includes the uncertainty of the wind power generation in the conventional unit commitment problem. The wind power uncertainty in each hour is considered as a normal distribution curve along the wind power forecast. The index used to determine the effect the wind power uncertainty has on the system is the cost of Expected Energy Not Supplied (EENS) which is added to the system operation cost. The spinning reserve according to wind power uncertainty is added at different levels as percentages of the wind power installed capacity. The algorithm is tested on the system with five thermal generators and the wind power penetration is assumed to be 25% of total generation.
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Introduction
The use of renewable energy has been increased significantly over the past decade due to the environmental concern. However, the penetration of the renewables power generations have affected the unit commitment of thermal generation because the uncertainty of those units. Wind energy, which is one of the renewable energy sources, has increased rapidly over the past decade. Installed capacity of wind power around the world since 1995 is shown in Figure 1 . The annual increase rate is between 20% -39% [1].
The uncertainty of wind power generation depends on the weather, the location of the wind turbine, the types and the number of wind turbine in the station. Therefore, the forecast of wind power requires a long term accurate data and appropriate forecasting method. 
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The normal distribution curve is divided into seven steps or sections. In each step, the centered value is used as the output from wind power generation.
The probabilities, , of the centered values from the seven steps are μ 3 , 2 , , , , 2 and 3 , which equal to 0.006, 0.061, 0.242, 0.382, 0.242, 0.061 and 0.006, respectively.
Problem Formulation

Unit Commitment Formulation
The objective function of unit commitment is to minimize the operation cost (OC) of thermal generation as shown in (1), which consists of the fuel cost and the generator startup cost at time . The constraints of the unit commitment problem are expressed in (2)-(6).
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Equation (2) expresses that the maximum power output of committed generators including wind power must not be less than load plus spinning reserve. The power balance equation is included in (3). The amount of spinning reserve is written as a function of the installed capacity of wind power, by using the factor in (4). Spinning reserve due to the uncertainty of wind can be determined by the percentage of total wind power forecasting [1, 4] . However, if the forecasting technique were not accurate, the spinning reserve considered from the total wind power forecasting might not be enough when uncertainty occurred. In this paper, spinning reserve is considered based on the installed capacity of wind power generation. Equation (5) expresses that the spinning reserve in (4) cannot be greater than the total power generation left on all the committed generators or the maximum spinning reserve. The generation limits for each generator is included in (6). Finally, the spinning reserve factor,
, cannot be greater than 1.
Reliability Formulation
The power system reliability is represented by the index called Expected Energy Not Supplied (EENS). In [9] , EENS is calculated from the amount of energy not served multiplied by its probability. In this paper, the uncertainty of wind in normal distribution is considered, EENS must take into account the wind power resulting from each step of this normal distribution uncertainty. The EENS is therefore calculated as expressed in (8) 
In each time , the probability of wind power output is considered to be normal distribution. As shown in Figure 3 , there are seven probabilities along the normal distribution curve with the mean value representing the forecasting wind power output. Therefore, the EENS in each time is the summation of all seven values, where each one results from individual step probability multiplied by the amount of generation output not meeting load in that step. The summation of EENS for all time is . The spinning reserve and the EENS is converted to cost by (10) and (11), respectively. 
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